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(54) RADIATION SENSITIVE RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a radiation sensitive resin composition effectively sensitive to various 
radiations, having high sensitivity, also having satisfactory resolution and focus latitude in various patterns 
including dense lines, isolated lines and contact holes, particularly in a line pattern and capable of forming a 
minute pattern with low surface roughness. 

SOLUTION: The radiation sensitive resin composition contains (A) an onium salt compound of an aromatic 
sulfonic acid consisting of a 2,4- difluorobenzenesulfonic acid anion, a 4-trifluoromethylbenzenesulfonic acid 
anion or a 2-trifluoromethylbenzenesulfonic acid anion and an onium cation of sulfur or iodine and (B) a 
copolymer typified by a 4-hydroxystyrene/4-t-butoxystyrene copolymer or a 4-hydroxystyrene/4-(1- 
ethoxyethoxy)styrene copolymer. 
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-» 4- (l* -v'i7u^->;i'^-^->xh 

x^l/>*^e.{c»*b<, 4- (1* - 

Ih + yxh^y) X^U>> 4- (1* -v^D^*- 
[0 0 5 1] (II) KL*5V>T> f&ILJtMi 

(2) <D&mm*. ±mMismmz*tLT. 1 0 

JL<B5 0~9 0 ; EMT*5. $&ILlii 

&. (2) otir$!!inot;p%^T?it ^xhtu 

T*«£<2&#&a<teT-r5«[S]##>0. -^r9 5^;P 

tfmttfrnzmfttf&z. *fc, «Bgu¥ffi (4) co# 

W^tt. ^ilbmfilC^bT, M«> 5~7 0t;P 
%. jif*b<«5~6 0^^%. $t,lifi : ib<«l 0 
•v5 0tMT?$5. JSJgLm^ (4) 

T-rzm&iv&Q, -7j7 0 mm& 
&<s.T?z>Mfatf&z>. (id «, m& 
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\z£0. mMUZGL (3) SS^ttniifcTf 

■a. ^(ofsaotm^miSL (3) tmMLm®. u> ©£• 
m^&m\t> ±m&vmmz*tLT. a#, 10-70 

$?Sb<ttl 5~6 0^%, ££I;:$?£b< 
«2 0~5 0 ; EMm. £©*§£\ 
1 0 ^l/XsMttrtt. l^v'X h <h UT©^#^fiT-r 

(in itfeit^tsigb^e o) taugb*^ (4) t 

[0 0 5 2] #a-&# (I) *5<fcl£fc«£-# (II) it, 

5=-l^>. 3-* h U->. 2 h*->7.^ 

>. 4-* h+v-a-^fi^I/X 3 h + -> 
-a-^Jl^^X 2 h + ->-a-^^X5=- 
P->> 4-T-feh + ->7.9 1 lx->', 

>, 2 -T"feh + v'X5 1 U>, 4-7-fch*~>-a-* 20 
=f-)V7s=f-Vy, 3-7tK*->-o-^fMfI/>, 
2-T-feh^~>-a-^5 1 ;l'X^^>. 3-^^-4 
-Tirh+v'X^V-X 3-^^-4-7th+->- 

C^fJl'XXfiK xfJPxXr;K 2-bKn*->x 
fJUXfJK 2 -t FD + ^yntMPXX-T^k ^> 

y;nxfiK -fy^D-juxfJi', 1 -7y?>f 
t*x u ^>m<D^mm=. h y : y 5 b\ 

N, N-^^JWTirU*75H, ;* ^ »J ;U7 5 b\ 
N. N-^^M^UJl'T'S F^<£PFfiSf073 F 

1 <@wrs*^ig«*s**^if 2. z. <t*tT 
£•5. £ne>©to©itimgte¥«#©5-&> #ic, 

l/>, 4-* h + vO^lxX 4-7-feh^^^P 

>, -f y^nxjur^y V"- h. Fij^pt*x;|/7 40 

¥33re * & a 2 mx± £ s# b t&jb r c t *»tt # 

So 

[0 0 5 3] #fi£-# (I) (II) K£ 

££bJ)M& (2) £18l3gb*tfi: (3) t©£-jH\ 
£*:«*£gb*& (2) £*SUIM!fc (4) t©-&H-(C 

*tbx, ant, 7o^;wx£cf, ffiKHsotM 
to 0 5 4] (i) &£zt&m-er# 50 



(II) «, «£tt*tt»tt-&*2ffl£U:* 
«, #M¥8-3 1 6 8 8 8ICfS«$nTV^J;^7i# 

[0 0 5 5] ^tltt#S^<hbT, 1. 1- 

5M^*D U-HfeJBV.fc**. (8) T^^tl 

£Hfc#JBM3:CD#l!£#ig*#fi-&fl: (I) 43«ttf&a-&# 

(ID AT 3>;i<h 

[0 0 5 6] 

[ft 3 1 ] 

Q CH 3 O 

r rf I II 1 

-4-c— o— c— ch 2 — o— c-4- 

CH 3 



(8) 



[0 0 5 7] £ fc, ( I ) is Jcrmfi^-fl: (I 

i) K^M-e-^+w^xy-jni* 
est 3? b*x;ux-^;Hb^ £ c£tc=t 

;Kb-&<fe<hbT«. «jt«, xfk>ifij3-;^tx 
;px-5S>k ^x^k>^y a-jPi?if-M-fJk 

J:*»tt#ljfi©A#«4:bTJ4. TfB^ (9) t?^$n 

[0 0 5 8] 
[ft 3 2] 



— (-CH 2 CH-^ 





IC CH 
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Ci£ (9) Idfe^T, YteX3^>», v'X^l^S. 

CO 0 5 9] &m&# (I) i5«ktf#fi-&# (II) IC*5 

*J «fc £ £ li 7 -tr * - ;H4&«£ lc «fc 2> #® #t jfi ^ 
tt**fib¥ffi«D#**tt. (2) t^iiL* 

& o) <h©^th sfc«aiigbmffi (2) t&jgb* 

fir (4) £©£fHr*fbT, l o^;w%JWT-cab^>^t 
[0 0 6 0] (i) ®y;w-5x-> 3 >^ 

D7hy?7^- («T, TGPCJ £V>5. ) KJ;* 

o) a, ^mmm^htzu^m^, mms. i. ooo- 

1 0 0, 0 0 0, jf^KIJ3, 000~50, 00 
0, 3£K:$?SL<{i3, 0 0 0-4 0, 0 0 07?$. 
•5. £©$§-&, (I) OMwAM, OOO^i 

ft#&0, -J1 0 0, 0 0 04S^.5i, 

fcteV^S^ffr (I) tC*3V^T, Mwi:GPCIC«fc-S7p 
VKT-Vy&'g.fkW-Zlftl-m (JWT, TMnj <hV>5) 
£©ifc (Mw/Mn) tt, 1. 0~3. 0, #3; 

L<ttl. 0-2. 5T&.&. ^KWiS^-TS 
( I ) OMwii, il?jt, 5 , 0 0 0 ~ 5 
0 0, 0 0 0, ff*KB7, 000-300, 00 
0, Se.lCff : Sb<«l 0, 0 0 0~1 5 0, 0 0 0T 
£©»£-, (I) ©Mw#5, 0 0 0* 

-*5oo, ooo*sx.5t, m^^mit-r 

<5«[6j#fc3. #K«ffi£W-r (I) 

©Mw/Mntt, M^-, 1. 5-10. 0, #£L<« 

2. o~5. o-ca&-5. 

[0 0 6 1] #fi£-# ( I ) «, 09x.«, %.<Djjmz£ 

(-f) jitigb^fi: (2) icttJfc-rsbFD*:/*^^ 
^ttSilb*^ (3) K*fj£T*>t h'n + ^X^l^^ 
SIMMS fc*, «'&fcJ:0«&o*'irfigtt*a«£ J ?»^iB14 

(D) (3) i;^t5tKD + ->xfi/> 

(a) ->u;w«i?©jS^^«^ST7xy-;ni*^* 

SMbfctHD^Xfl/^It, 8iIL3M£ (3) 

(x) wis to - (a) ©*ffiic«to#e>nfc*fi-& 



is 



mih (o <z>jjmz&\iz>Pim&\t. mtu*. vvidv 

©^feictosiffi-r^ct^T^^. wis (d> 
&&xs (a) ©^ic^ts (*) mx\x. 

(O ©^ffiK^tS^fi^ls^©*^, 7X*> 

10 [0 0 6 2] (II) ©Mwli ftt&m& 

&hitfc^m&, Mft. 1, 0 0 0~1 5 0, 0 0 0, 
ff$L<tt3, 0 0 0-1 0 0. ooo, ^eirwsb 
<fi3, 000-50, 0 0 0m. &a 
(11) ©MwAU, 0 0 0*lT*5t, h 
tbT©«*-^iH»tt*««T-r-6«lfll*«*D, -*15 

o, ooo4i^i, m»mztt-?zmm&&m.-F-r 

1) ©Mw/Mn «, ii?jt, 1. 0 — 3. 0, $f£L< 

tii. o~2. 5T&5. ^te^it*wr^« 

20 £\ (II) ©Mwte, ilffT, 8, 0 0 0 — 5 0 

0, 0 00, ffiL<Bl 2, 0 0 0-3 0 0, 0 0 
0, ££>«C$?i;b<tel 2, 0 0 0-1 5 0, 0 0 0T 
£©*§£% (I) ©Mw*<8. 0 0 0* 

*«i^f*«**. »tt<»js**rr***-&flc (id 

©Mw/MnH, 1. 5-10. 0, jffib<« 

2. 0-5. 0t*5. 

[0 0 6 3] (II) «, MZ.\£. #.<D?jm\Z£. 

30 DSJiS-T-seit^-tf^-s. 

(*) tKn+->7fl/>S*, »^-irJ:0<a©^flg 

tt^a^^ttgtt^s^t^ir, (*) a-a-bfe© 
■5, (*) fi-g-*tp©7iy-;n4*KS©**MT© 

r-fe^-^s (7) -asm- ttm. 
(^) 7xy-;n4*^»©*^JiT€:T-fe^-;wa 

40 (^) ©^ffilcfett^ (#) WI2 

«) <v*miz3oHz>#im-stmm<D?jmz£t)nm'r 
«.dt*t-if€r-5. (ii) *©7-tr*-;i/ 

tt*«»»cJ:^^lK«jfi«, tfflH (*) ©^felc^Jt^ 
T±*-)V& (7) ©^AICBRLT, S^a© 
V>\i-)Vx.-<rMk&Vi&mmzRfel£i£Z> Z.ii\Z&K) 

(i) *5«ttf#fi-&# (id «-?-n-en, 

[0 0 6 4] jjgggggfegggjgjjg 
50 4c|fi«Otf!tt»«ltttttffifiJ««», ( I ) ^J; 
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zt&msfc (id &.9\-<DWtmm&&ttMm axr. 

(10) ~ (13) T*Sn^SijlbmffiS:l 

ttttfttts (ot> rmmmox (i) j fcv»s. ) -e 
tt*fctt7;i/*uJi*ttol(tK OUT, Wis (b) j 

tVO. ) £a*T?**. ■fib, RMtttttS 

(i) tt. h HD*->7f l/»B**V»»at Hn+«>- 

a->c^;U7.^^>^© (#) 7 x/-)H£ 

*«»-r*«^K:*W-* 3 Wl7)V*)V 

«*J;»7-fc^-;H6 (7) £#£ftVi. 
[0 0 6 5] 
Ub3 3] 



(10) 




>17 



o=c 

OH 



(11) 



(-|»5£ (11) £*V>T. 



10 



20 



30 



(R 16 ) b 0H 

(Hfta (10) fc*v»T, R"tt*Xfl(?;fc&tt*?' 

lftS*l~6©lffi©*r««fcjKU m«0~3©SSc 
Tabs. ) 40 

[0 0 6 6] 

MS 3 4] 



20 



[0 0 6 7] 
lit 3 5 ] 



-fnc— oh-)- 



°=? , 

OH OH 



(12) 



c=o 



[0 0 6 8] 
[flS 3 6 ] 



..OH 



D i» R 



(13) 



20 



R 22 



50 



(13) fc*Vvr. R'^R'^teSiCSkftC 
jjcSWSTFSfc 1 ~ 4 ©itStttfc L < tt»tt«© 

[0 0 6 9] «tlti (b) cw&HMMHHS (i) it 
TWU «*.«. B&*3^8, l -iftxf;i/S, l- 
fia^pt^g, i -a-ttTJM^as, ->y;pg, 
s^S> 7-;P3+->*;w^-;i,s, 7->;ig, miSMM 

Ttt, «*.«. ^ h+So^Pg. *9-)Uttr*7-)l' 
g> iht->^f;H, x^p^^.H/g, (2-^ 

7it->iH, a-^f;i'7it->;i'S, ->?0 7*Dlf 

>i?;^ 2-^h+->^>-^;p* > 3-*h*->^> 
>?;i/g» 4 h+->^>^;i/S, 2 -t^vttiy 

n-7b*->*;W-;wfJH, t -:7>* 

g&x^pgibTte, i-*h*->x^;p 
g, l -*3\n^:*-x^;i/g, l. i-v>*h*->x? 
;pg, i-iht->if)i-i, i-x.^jvttx.^)V 

g, 1, l-^ih+yifM. l-n-^ , u#+-> 
x^;pg, i -->^p^->j^^->x^;i/g, i--> 
^DA.+S/Jl^jj-x^Jl/g, 1 -7i7*yxf;H, 
l-7ir;WlfJH, 1, l-y7i;=jr->If 
;pg, 1 -^>yJ^^yIfM, 1 

x^;i/g, l - p :/n t!;i/X^;i>g, l-^im^ 

*->;PX^;i/g, l-7iXJHfm 1, l-i?7 
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-xh + ^^^rJUf^S, l-n-/D#+->^ 
;u#x;ux^;ug, 1 - i -ypTp+^Tj^tfx^xg 1 
;i/*> l-n-Zh+v'AMoJl'X^H, 1 - t - 
7 h * ->77 )lT£-)lX.?)V&m &m\f -5 d <h 5. 

MlfHl -^UtTM^SiLTIl MAH i- 
yatf;|/S. sec-^S, t-^;i/». 1, 1 

-v'^^i/yntf;^ i. i - 

i? *7)vzr?)m%f$:m\fz>z. tats 
l -B«rDhfjp*tbT«. fiaf^.«, i-^h+->y 10 

[0 0 7 0] WI2->U;i/StbT«, 0!IX.tt. h 

V xf-jw) Mt, x^;w>?^^;p->u;p*, 
x^;i/v";;u». hux9=-^->u;w*, i-^ptf^i? 
^^->'JJPS, *?-)\>y- i -yatf^vUJP*, h 
U - i -yn^y'JM, t -^"^l/^^^v-UJU 
t -^JP->U^*> MJ- t -~?=f-)V 

FUJI'S. hU 7 xx;p->y tfs 20 

Wf2y;i-5JP»«i:bT«> by* 
^W^s^** x^;w^^^;py;P5;i/*, y^v 5 

x^yjusju*, hijifwsji'S, i-^utf 

ju*. h u - i - tf;uy;P5 t - zf^v*?* 
^)W)V 5 ;ps. * ?\>io?- t - zr^)V*f)V 3 h 
•J - t -:/^;uy;i/3;ws, 7x^-^WJi'5)P 
S, ^^-^71^1^^1/5*1, hU7xx;i/y;ps 

;HKxj«i:LTteu * h*->#;M?=;i<*. 30 

xh*->7j;M*x;pg> i -7p ;M*x;i,g. 

fc, mrffiT->;U*tbT«, Mx.\X. T-t^)Vm, 7"n 

tr*x;i^ ^u;us, ^r^y-f ;i/S> 

7n-fM, **iJ-U;P36, ■7D-jH> x^->x;i> 
», Wjjh, T^tf-ow*, e^n-ovas, 7.^ 

-r;«, *\siM)vm, -rv-t-ovm, 77D-fM. 
^-y-ny-oi'S, ^>*n<;^, 'O'/'fjH, 7^ 

P-f**, -f 77^0^*8, '^k75'P'f;U», ^-7 
Wl^-OV*, fc h*P7hP#-f 7h 
PTS-f^S, -»^-*-f KM. 7n^ji/S, T-y<;i/ 
3S> =nf;-fM, -fv^nfy-fm p-h*x 

Ptf;ws, ->^p^>5 l **, v-^p^->;p», 

DA+t^JH, 4-^h=^->->^P^->;PK. 50 
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7k Hnt7-;H, rh7tKD77^S. rh5 
t b'P^fcf^x;^ fh7hKnft77^S, 
3-7'P ; Efh7k HPtT5x;i/*, 4-/h*yfh 
7bHDtf7-M, 4-* h+->rh7t KP^kf 
7-fS, 3 -fh5k KDf^7i>- 1, l-z?* 

[0 0 7 1] cn?.©m»sn4*co5-fe, *h*v*^ 
t -T/h^^jtfxjM^JUiS, i-/h+-> 
x^;HS, 1 -n-^PTtf^ 

x^;P3S> 1 -v^p^+v^+^x^;^, t 
3^*. 1 -xh*v-:/ptf;was, hU^^u* 
t -^ , h+~>*;i/zHx;vs, r- t HbK5=;p 
fh7kt-*077-;HWffSbVi. 

[0072] wjg (b) \z&\fz>&mm&& ci) <vm 
xm mm (b) ^<Dmitmmmtmmm^& m <t 

~100%, 3e.lC« : Sb<«l 5~1 0 0%T?*^. 
8MB (b) CDMwte, 1, 000~150, 00 

0, ff*l<H3, 0 0 0~100, OOOTcbS. * 
£, #ffl& (b) OMw/Mnli 1. 0~3. 

0, #£b<fctl. 0~2. 5T*5. ^It (b) 

^^SiitbfeT^TJUpI^tt^IglCiaKiO 

aMmtt£ ( i ) zmx-tttm. mmm&& c i ) * 
it* (i) &m-tz>im>z±<Dmffi&f8.ft$: m) mm 

*5^T, WJIr (b) «T*fclJ2lW4fi^t 

[0073] mtaM 

[0074] ^ne.©K^^j©0n$r^T»^-r. 

®^x^AJS: ^-x^AlftibTtt, 3— Fx 

7.JP*xr>Aig, if:X*:X^A^ $?7VX£ 
A*. T>^X^7A^ fc!U5?X-i7A^$^lf^::t 

(4- t -^7i-;W a-h'^Ay^tD 

-n-^>7J^^-h. b*7 (4-t-7*?*7i 
X*) 3- Kr>7A M; 7MD^^>XW^.- 
fx (4-t-7"Wir;w 3-Hx^Akfl^>X 
fX (4- t -7>*7x=*) 3-KX 

^An- H^->;^>i?>x;v*^-h, b*X (4-t 
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24 



-K blX (4-t-^7x^W 3-Fx#A"< 
>if>X;i/**~K t:7 (4 - t -W7xrJH 
3-H-»)A10-A>7r-XM^-h, h?X (4 

**-K t:X (4- t -^il/7xrjW 
A 2 - F U 7MD^5 1 JK>f >7M*- 
x^3- Kx «)A;t7Wa-n-^>^W 

- K >?7in^3-K-')Ahij7;WD^^>X^ 

**-K i;7x-^3-^At:i/>xm- io 

K y7x^3-F^An- K-7^>;i^>if>X;i/ 
**-K ^7x^3 - HZ'JA p - h J|/X>7 W 

K y7x^3- Fxr>A^>if>x;U7fc*— 
K ^7x^3 - HX«)A 1 0 - *>7r-XJW 

- K ^7x-;P3-H^An-^^>^**- 
K S?37xx;i/3-Kxr>A2- hU7WP^fM 

[0 0 7 5] HJ:7xX;UX;P*X^A/:^:7;U;*D-- 
n-^^X^tf^-K h'j7x-;^*^Ah 

U:7;i/*n*^>x;MN*-K MJ:7xxji/x;i^x 20 
r>At! ^>x;i^*-K MJ^xX^XJl^x^An 

- Kx->;i^>i?>x;i/**— k h U7x^x;^ 

X^A^>1f>X;i/**~K hU7xXJkXM^ 

Aio-*>77~xm-h, hU7x-;^;i/* 

X^An-;fr^>x;i/>fc*-K HJ 7xx;i,x;i/7fc 

- v a 2 - h u ^;^u^?;^>if>x;u*^- k 

MJ 7 xXJ^MZ'? A A^7^D 7 >? 

K HJ ^x^;ux;P3}Nn^A^y^i/>x;i/*:^- 

K 4 - t - ^7xX^ • ^7xXJl/X;P*X')A 30 

)VyzL-)V • ^7x-;^;i/*-'>A h u ^;^n^^ 
>x;Mx*-K 4-t-^7xxj^i;7x-ji/ 
x;^*;n^Ahfi/>x;u*^-h, 4-t-y^;u^x 

X )V- ^7x^XW^An- t^>;i^>1f>X 
K 4 - t -y^7x-^ • y7xrMJV 
/ftx^Ap- h;i/X>x;M^-K 
xrjh ^^xx;i/x;^n^A^>if>x;u*^- 

K 4- t - 7=?)V7x.-)\> • ^7xrH^fc>)A 

io-*>7r-xW-h> 4 - t ~~f^)Vy x.z2. 40 
;p • y7x-J|/XM^An-^^>XM^- 
K 4 - t - ;P7xX;P • ^7xXMWx^A 
2-h»j7MD^?;K>^>7M^-h, 4-t 
-^h+y7x^ • ^7x^XM^A;t7^ 
3ru-n-~?9 h > 4-hFD + >7x- 

;w • ^>^;u • *?-;px;u*x ^a p - mpx>x;p* 
hx;u*>> fl-x^x^x^/fc 



£ 8 x;U*>ft-&«oa*OTtUT»4, 7xtv^7x 

x;i/x;i/*x ^ v9 L ;i/^x±v;Px;u*>, ex C7 
xx;i/x;u*x;i/) *^>, 4-bux7xty;^ 

®x;p*>&xx^;i/ft£-% : x;p*>Kx^rJHt^ 

o7;p*jw**>Bx7t^ yu-^x^do&x 

X^k -f ^ 7 7 hSS^f § C t AiTf 5. 

X^*>8xxfiH^iOl*Mt Ltd ^>\Af 
>hyl/- K tfD^a-^hUX hU7J^P^^> 

x;p**-k ta^nHHUxyt7;^D-n- 
:/^>x;M^-K tfD^o-;u<D^^>x;P*>^ 

hUXXfik XhD^>^-9, 10-^Xh + y 

T> h^*fe>- 2 -X^zfr*— K a-*^D— 
^>X;P**-K a-^fD-JK>^>h l J7il' 

^d^^>x;1/7Jn^— h> a-^?n— ;u^>y-r >n 

®x;i/*><^ : x;u*>< ~= Kft^*i:lT 

«U Tf2:£ (14) 

[0 0 7 7] 

[ft 3 7] 



II 



/\ if 



-R 23 



(14) 



[0 0 7 8] 7JH*>-f 3 FflS^*©ft#« £ LT«, 

n- ( b u 7;wn^f MM-Ji/t+-» 
y^JV-is.^, n- (hU7;i'tn^f;pxjl'fc;^ 

i^xZ^UVlx-fS h\ N- (hU7WD^? 

^x^n;^^^) t*->^a [2. 2. 1] ^\:/h- 

5-X>-2, 3-?M^W5H. N- (hU7 

^D^^i/x;^—;^*^) - 7 -^-+-y-t*->^D 

[2. 2. 1] A7h-5-I>-2, 3--^;^+ 
->-f$h\ N- (.bV7)V*a*^)l7>)Vft—J\>3-* 
-» bf^D [2. 2. 1] s\-f9>-5, 6-^-+>' 
-2, 3-^J«+HSF, N— (hV7)V*U* 
T-JVXJVfr—frttzs) t7fM5K, N- (10- 

(10-*>77-XM^t*-» 7^K5K, 
N- (10-*>77-XMzM*-» -77ir;p 
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yK^H, n- (io-*>7r-^*-W* 

v) tfv^D [2. 2. 1] A/h- 5 -X>- 2, 3 
-9***tHSH, N— (10-*>7r-X^* 

-7-mhy?P [2. 2. 1] 
h-5-X>-2, 3-?****WSH, N- (1 

o -*>^r-x;u*x;u^-» t^u [2. 2. 

1] 5, 6-*^>-2M3-^J^*y 

-f^K, N— (10-*>77-XM^W*y) ^ 

r^M^F, n- (p- h;px>x;i/3jN-;i/^"*v) 
x^>>-f^F, n- (p - hux>x;u*xji^^ 10 
5» 7^;K5F, n- (p- h;ux>7,;i/*x;i/^+ 
-» ?7i^7H ^ b\ n- (p-Hi/x>x;u* 

n^**S/) Ifv^D [2. 2. 1] ^\7 p h-5-X> 
-2, 3 -SWl'tf+W 5 b\ N- (p - WPX>X 
^*Z^U**S/) -7-*+1j-bf->i7D [2. 2. 1] 
Ayh-5-x>-2, 3-?*JWtH5H, N- 

(p- h^x>x;^*x;u^v') ks^d [2. 2. 

1] ^\7 P ^>- 5, 6-*+->-2, 3-^;i/zK^S> 

n- (p- h;ux>x;i/*x;u^^-» ^-^^ 
;h^f> 20 

[0 0 7 9] N- (2-hU7WD^fM>f>^ 

N- (2- hV7)V*U*^)V^>^Z>*)Vib~)Vtt 
zs) y7x^W5 H> N- (2-hU7;PtO^ 

5=-;i/^>if>x;u^x;^+-» es^n [2. 2. 

1] ^h-5-X>-2, 3-?*JW*WSH, 

n- (2- hu 7;Ptn^f m>i?>x;p*-;W* 

5") -7-***Hf5'irn [2. 2. 1] 

X>-2, 3-?M*+M5H, N- (2-KU7 30 

[2. 2. 1] ^\7 p ^>-5, 6-*+->-2, 3 -v 5 
**#*WSH, N— (2-hU7**P^fM> 

;p^n - n - y^;i/x;u*x;i/^-*v) x^^x^ 

H> N- t7^tD - n - ^XW-M* 
5» 7^K5F, N- V±7)V*U-n-7?>)V7> 

frftzDVttis) ^7x-KW^\ n- (y^:7 

WP'n-^XiW-W*^) fcf^n [2. 

2. 1] A7 P h-5-X>-2 > 3-^#;Mfc*W3 40 

v) -7-**1«;5/jrD [2. 2. 1] 
x>-2, 3-?M#tWSF, N- U±7J\r* 
D-n-^^^*— ;u**3/) tf->^n [2. 2. 
l]^\^>-5, 6 2, 3-^A^#^fS/ 

TCHRSC (15) 
[0 0 8 0] 50 
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Mb 3 8] 

RM -f-rf-* s (l5 ' 

O N 2 O 

I— ft* (15) K$3V»T. R ,< 43J:^R ,, «ffi5tCffi 
CO 0 8 1] J>7l/^^>ft^(lO**«ilTI4. tf 

x (v^a^+->;wx;p*:r:jp) i?7^^>. trx 

x>tj|/*x;u) *?7V**>* ^^x^x.^ • p 
- h;ux>XJP^nji/>'Ty^^>. l -~>^n^+~> 
m;^^^ • i - ( i , l -^^x^tjp*- 
;w z?tv**>. tfx (i, 
jj>x;w j77^^>, fx (3, 3 -i?*^- 1, 
5-^^-9-XtfD [5. 5] K5^>- 8 -7Jl/*X 

;w vwwss t'7. (i, 
[4. 5] ^#>- 7 -x;u#x;i/) 5?7V 

ftil/TH, «*.tf. TIB-flSsS; (16) 
[0 0 8 2] 
[ft 3 9] 

O V o 

M II I II 37 

R — S — C — S — R (16) 

II I II 
o w o 

[0 0 8 3] C-/£5£ (16) tCfeVvc, R"*sJ;tfR 

Kft***, •>i'D7;i'*;n. t»j-;p», 75M 

fcW«t«HCWftbTT«ISt (1 7) 
[0 0 8 4] 
[ft 4 0] 

H-Hr (17) 

w 

(fit, V *>«fctfw' KMBSKH— ^SfioTfeJ; 



27 

VT&K>* n«2~10Ol|;Ta&5. ) T^ft^S 
[0 0 8 5] ffiG4!l0ttK£*Utt> «Hnr*fctt2«Bl 

ttft£*d (A) tmamx&Mliay&toi o ofig 

[0 0 8 6] 2f4rac*vvrtt. 3 sc. gjKc.kOS 
|gfe#J (A) &Z\,*\tm<D&&3iMfre>±Vttm<0l'y 

•3t^6S4Maa*tr©5i#«#wnHi (ped) <D&m 
tea (is) 

[0 0 8 7] 
HK4 1] 

R M 30 
R 28 — N — R 30 (18) 



[0 0 8 8] R'\ R ,, ^«fcy:R J1, «ffiSJca 

r^s^ft;^ (a) j tv>3. ) . IsJ-^TrtKigift 
73yfc-g-#) («T, r*jfc*fl:^4& (t) j 40 

[0 0 8 9] ^mik&m (a) tbTB, 09*. «, n 
-A+yJP7 5>, n-^?;P75X n— 
75>, n -y XJU73 X, n-fyJl'TSX y^D 

-*-^f\>U73>, y-n-;-Jl-75X 
~X;U73 X, v'->i'D'\+->;i^7'5>^©v ? (~>£a) 50 



( 15 ) #12 001-109155 

28 

7)V*)17 3 Xgi ; h U x^;U7 3 X, HJ - n - 7*0 
t!;U73X, h'J-n-^;U75>, bU-n-^X 
?;i-75>, h U - n-A+yJl/7 5>, h'J-n-A 
:/?Jkrs>. MJ-n-*^;U75>. HJ-n- 
y >. HJ - n-rvJl'7$>, KU-^PA 
*->;>73X^©HJ (~>^D) 7^*;P7 5 X*g ; 7 
-U X, N-*3\^7X'JX, N, N-^W^'J 

>> 2 -^^;i/7-U>, 3-^w^u>, 4 -y 

3\^7XU>, 4 -n hPT- "J X, i?7x— ;W75 
X, hU7i-;P7 5X 1 -t7f^75 

»75>S ; x^y-;P7 3>. v ? x^y-;u75>, 
h Ux^y-;PT5 ymny risk j — )l>7s. ym^&m 
If-SZlt^T^^. #s*fb*« (/3) tixit 0U*. 

I?l/>y7S>, N, N, N' , N ' -fh7^ 
?Ml/X^P-X>?73X, 5" 3^X^73 X, ^s* 
tM^Xv^SX, N, N, N' , N' -^h^^rX 

(2-hHD*->XfJW Ifl/>y75X N, N, 
N* , N' -fh7^ (2-fch'D+y7"Dh:W X 
^1/X-X7SX, 4, 4' -y75;-/7irW^ 
>> 4, 4* -y75/y7i-;>X-fJk 4, 4' 
-^75;a>>/7i7>, 4, 4' -y75yy7i 
-^SX 2, 2-fcfX (4' -75/7I-W f 
CV1X, 2- (3' -75/7IXJW -2- (4' - 

7$;7ir;W 7°nn>, 2- (4' -7277i- 
;W -2- (3' -tHa*y7i-W ^D/t>, 2 

- (4' -75/7i-;W -2- (4' -fc HP + y 
yx.-M 7*DAX 1. 4-fX [1* - (4" -7 
s;7ir;w -i* -y^;i/x3Mi/| ^Xi?>, l, 
3-h'X [1* - (4"-75;7i-;H -1' 
^;i/x^;i/] ^xifx^^vf^^i*i-t?^-5. -g-^s 

(r) tttlt #ijxfx>-f$x 
# u 7 )V7 3 x, ^;W7 5 y X^;W7^ U ^7 3 

[0 0 9 0] Mf273 H*-^#{b-&#)ibT«, 0flx. 
fcf, MA75 F, N-^fJl/*;VA75K, N, N- 
-y^f;^A75F, 7tb75l < , N-^^;W7-fe 
h73b\ N, N-^^;P7-feh73 7"nt!^-> 
73 K, ^>X73hX tJP'JKX N-y>^;Hfa<J 

H>^**tfsj:t*tT?^s. Wffi«yU7fb^tbT 

^^^71^7, 1, l-z?*<?)VO 
V7. 1, 3->?^5 1 ;W>7U'7, 1, 1, 3, 3-^h 
7^f;i")k7, 1, Z-i?7x.-)VW7, h'J^ 

;^^->yk7^*^tf-g.iii:^T€r§. 
^y-;k 2-^fK5y7-^ 4-yx^;i"T3^ 

y-;k 2 -7irJK$y^k 4-7i")K 3 
^y"-;k 4-^fJl/-2-7iXJK5^;-JK 2 

- 7 iXM >X-f 5 ^'/-Jl/^O-f 5 Jl-g ; t! 

U-^>> 2-y^;nf«j> f x, 4-^^;pt!'j> J >, 2 

-X^WeU^X, 4-X^;i/fcT'JS?X, 2 — 7iXJp 



( 16 

29 

x-Jl/t'J v>. -n^>. ^af>8, rjf>S7 
5H, */'J>, 8-**->*y'J>, T^U3^>*© 

;u*u>> 4-j*?\n/ ; E;Moj>, 1, 4 

-5>>if;H!^9J». 1, 4-^T-tff->i7D [2. 
2. 2] *P?>^&mtf2>Z.tWZg2>. Z.t\£><D^ 

&mm®{t&y><D?*>, ■s&.mfcfi® (<*) > $&m<t 

(/3) . ^S*fls£* (r) . ^£sfc*sfSS!ft;-&*i 10 

[0091] mmm&n^m^mct, &m&& < 1 ) 
*3j:^/*fc«**-a-^ (in t«iw«»RH£s^ef 

Bti:©-&tH 0 OSMSflti^bT, 1 5SSgBfc(, 

t, »su<«o. ooi~ioa«sk ££tc#*b 

<tt0. 0 0 5~5SggBT&5. tttSIRffi 

K&iflWfpai^E^&i^o. ooia&SB^irm, ^ 20 

[0 0 9 2] ffi£JK5J5tt*l!tt. J&fe8t«fH£8MBf&JS«l 

TfcuiafrT:****, «F*bv^#®?stt^j«. yx*> 

Ltil # U -/if U >-&W£7)Wm—T)V&* 
# y **->x?- k >i«i»7; zrju-fjm. 30 

tt*. «TiSa«-e, KP (fiMHfc*l!il (80 St) . 
#U7D- (*m*Mb^ iW) m > X7 h-y:/ ( h— 

>rhrtx*99v <*> ») . *#:7 T -;/^ (*B*-f> 

=Hfc*IJIt (80 S) , (ttSX'J-lA 

(80 $4) . T-y-fc^-H, *-7D> (MJ8T (80 

*»6^<i:bT> MIS, 2«»Bl5JWT-C*i>. 
[0 0 9 3] JHnBJfftfttUtt. ttjrtHOX^^-^RJR 

IT, -5-©x^;^-*m^^J (A) &-5^teft!i©m 
T*fc«2«^±£S^bT{£#f -5iL£a<T#-5. iff 50 
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iooa«SB^LT, 5oa*gBJWT, #*b 

-4' -*3^#;Ua>^£^tf&;i£a<TiS-5. 
[0 0 9 4] M 

•5. t3ts^jtLT«, x-^;wa, xxf^ 

P, X-fJH7,fJH, ^rh>«, ^h>X7,r;P 
St. 73 HP, 75 KXXf;HI, 7^^AS, 

>*. (Aoyxt;) i£{M<5lss^£#£tf 3 

i^^Wtcfi, xfi/> : >"j3-My7JWl' 

x-t^hs, i?x^p>^u 3-;wv?7;p*;i'X-5 t ;i' 
^atfw>yun-;^y7;m i ;px-T-;^» ^ 

"J 3-)«/7JI4*Z-f *7tf - hi, T'atfl' 
>^uxt-j^y7J^;vx-^-;PT-fe^-hP, 
xxfJi'S, t HD+->BfKx7.^;i/p, 7;kxi^->» 
Sxxf^s. r-fe h-^KxT.^;^ tf;nf>&xx 
?-;mh, yDet>sxxfm tsxxfju. 7 

;|/n+->7'DHt>txxfW, KSxxrJUS. 
h->*. N, N-?7M/1'*M75 H«, N. N- 
y7MJl/7th75KS, N-TJMrJUinU H> 

s, r-^^h>«, (/\ny>fb) immmtTum 

[0 0 9 5] ZL<D£ ; 5fcmffl<Dm#Mt\sT\i, X.^V 

>^j3-j«;^fjn-fJk xfi/>yun-;i. 
tyxf;n-f;k x5 1 k>yuxi-;^y-n-^' 
Ptf^x— xfk>yu3-M;-n-7^ 

x— t-)V. v'x^i/^yyxi— )V*?*^)\<3.— V 
x.^u>!fV a-;Pi?x^;i/X-T-;k > J x^k>^u 

xi— ;u>?- n - 7"p t?;^x— i?ifi/>yija- 

^;px-^7-feT— h, x^u->^u n-wyif 
;ux-^;P7-fex- h> lfl/>yja-M>'-n- 
^ntf;Px-^7-fe^-h, ^nh!k>^Uxi-;u^: 

y^5 i ;i'X-5 i ;v7-feT— ynfcfk^^uxi-;^ 
/x^;px-^JU7-fe^- h. 7"abfl/>i)"j3-;w 
J - n-yn^x-T^tf- BfKx^JK » 
g?n-yDhf;k Stn-7"fJk 'TyyD^xji/y-b: 
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31 



32 



7— K 3-*^;i/- 
3 h+v^JkT-fe^- k t Kn*5'««x? 

&x^;k <yyD^^Det*-h, 3-*^;u 

RxfJK ain-^DtfJk ¥L&i-:/nb!;k 3- 

* h+v-^Dhf^SM^k 3 h*->yptf^-> 
Bfcx^jk 3-xh+->yptf^->^^^;k 3-xh 
*->yp tf^>^x?;k 2-t 

^Dlft>SX^|/, 3 -*=?)V- 3 h*->^^ 10 
y^-K 2-fcKD+->-3-^5 i ;i,K^^5 1 ;k 

^^;ux^;k^rh>, 2 jy, 3 -A^y 

P'JHX N, N-^/^ktUkkTS F> N, N-v 5 

^^;kT-tK75 k, h;kx>. *i/]/>m&m\fz>z. 

cne^^jcD^^, yat!k>^UP- 
;ke./ 7;k*;i/x-5S>kT-trx- MS, tSxxf;!' 

3S> 3-7;ka*v:/afc:*>&x;*.5\>MS, >rb>m 
WffSbv^. MfH^J«, *ffi-r*fc«2SW±Sil 

•&bT^r«»3:i^T#-5. 20 

[0 0 9 6] se,irS5ffi®^ji-«, MCJSDT, 
v?;Px^;i/X— f;k v J -n-'\^->;kx— T-;k yl 

?^>^y xi-./ktyy^kx-^ji,, z?x.^i<>>fy 
n-jkt/x^i/x-TMk T-trhx;P7-feh>, -rv 
*n>. #yn>&, tt^j)vwt, i-^-^^y-;k 

1 -y^-/-;k ^>s?;kr;io-;k B^gE^>> ? ;k 
^ASSex^u, ->j.^v?x^;k vK>^if 
;k T-^D9i7h>, Mxfkv, m^zfu^v 
>, xf i/>yij n-j^y ^x^;ux-^-JkT-fe^— 
h^©ii!*^sij*iae(±miJo-r^c:tt)-e^s. 30 

[0 0 9 7] U^Ts hrt?-><DWf£ 

@gM, SftMa^, p-;H*^ofgi: 

SSnfcCxA-«?©S«±fr^-r-5z:i:lciD, k 
MSiK$:^bfe©-6, ira^ms (£TF» rpBj 

r#ssciti^tbT«, x.m.txomu^z b)v mm 40 

2 5 4 nm) , K r Fl*y?l/- if— U£S2 4 8 n 
m) , A r FI*->7k if- (jjtSl9 3nm) 

ilflWMmiWWilX. ^tC, KrFX+->7l/- 
if- (i&ft2 4 8 nm) . A r FI+y7l/- if— (Jfc 
Sl9 3nm) *5J:Z/«TS*W* b v^. ifc#ti& 

k^T. h©a»ft©^S*(Sj±$-a-«>fe«6ir, trails so 



(WT, TPEBJ ) £?T 5 

sniSPJcDa^ic^o^s^. 3o~2o oic, 

»Sb<(i5 0~15 0tt*5. toft. 7;k&u» 

T)vt}j-)V7s.>m. ^mm^7s.>m. f h57^ 

W7> ; tx^AhFD + ->Hi < n>J>, 1, 8-5? 
7-ifb'v^n [5. 4. 0] -7-£>-xHr>, 1, 5 
->?7ift*->^a [4. 3. 0] -5-y*>§®7^ 
#Uttfc^©l«£U:£, 1~10SS%. » 

Sb<«2~5fi«%©«^i^-5J;5Jc^bfcT;i' 

*'Jtt*WSiMsns. ^itiffjfeL^TJktj'JSyfc 
^ h- ^ 7;U*JkT >^x?A t Kn*->FISCD* 
*§*Te«>-5. Sfc, ffifB7Jk*Utt*&Jfr^£fc35llfc 

?zm&\z\t. -irk. *^-r-g). 

[0 0 9 8] 

SIJSo^li*$?,ir*#:W»r^-r-5. fit, 

JIT, MwtMn©I^it/!§V^ hcDa¥<ffi«, T 
Mwj3«fc7/Mn 

SV- (80 fiGPC*5A (G2 0 0 0H, L 22fc, 

G3 0 0 0H U 1*. G4 0 0 0H U 1*) 

V>, Sitfil. 0 5 'J U ^ k>k/#, JSHmiSE^- h 9 fc K 

□77>, ^^Aia*4 o t c©^*#-e, *$MR#y 

X^Uy&ISmtTZG P C lei DSll^bfc. 
(1 L 1 S) 



^fM-i£0. 2 0(imO5-f>-7>K-7'<-X;^ 

-> (ilis) * i m i <z>tt«c&j&-r«*%ft«* 

tlZy^ > • 7>H • X*-XA?—> (1L1S) <Z> 

s/h^ss:, mmm. (i l i s) tvrz. 
mmm (ilss) 

y^On^-XD^m^rmo. 2 0 jtim©BHS:^-r>/t 
9-> (1L5S) iC^ViT, *®S^gT?@^Ufct 

0%) ©SgfflCA-£>^S«r, IK3t/1^-> (1L5 
S) <DB&& (1L5S) thfz. 

(1L1S, 1L5S) 
UfhNfcO. 2 0 AtmCD5-f >A^-> (1 L 1 SSfe 
H1L5S) »Ct3ViT, S->!r©^S7tMlC*5ViT^ 

^s&^x., /t^->©«iiti*i (tatM-}*± i 0%) © 
lea ic a«> m&m&ofc s * a * - > © 7 * x 

(DOF) tVft. DOFO^k^XMii'T' 
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^M-feO. 2 0 p.m<Dm&y^ >A? — > (1 L 5 
S) ICOUT, j£*WFWMtfc.fcD/'<*->©WfiB 
rfS;£8!l3£LT, Hl£*?J:5iZ. K8tfffi^J£©5 
*/JW-ffi£Lin, »;*oj-&£Lout iL, (Lout 
-Lin) SLdtLT. Ld©fit»r«t0. TffiS^Tff 
flBbfc. &*5, 01 K:mt3Ma«Hf£J:9i^£ftT 
V>£. 10 
L d< 0 . 0 1 m*i£t : 
Ld^O. 0 1 (trnW : ?Ffi 
[0 0 9 9] pjM&fr ( I ) ©£-fig 

4-tl<U+->Xfl/>3 5g, 4-t-^h^->X^ 
1^>1 5 gfei^^'J^St -Zf9-)V5 g*3?**U- 

>5 5g«cw*u 2, 2' -TVH^-f V^DXh 

U/H 0 g£iO*.T, ^^fXT?3 0^fflA*^U>y* 

?rifii<D*>. /v7v>if&mmv'z>-o. 6 0^7^ 
a-g-ufc. a^7&, K^m^m.<D^^r>^\z. 20 

»B3ttT. ttlBfciattUifc. ^©&. £©W£7-fe 

£©ttI&£5 0 ! C, MJETr-^iSLT, ae© 

4-tf I/>t4 - t -^h^Xf 1/ 

>t7^ U;PK t -^^^©*fig-^;Hfc*i«^7 : 
2 : 1 K> . Mw*i 1 2, 0 0 0, Mw/ 

MnrfiU. £©ttlg£, #ag-# (1-1) 

30 

[0100] g-fiSM 2 

4-tHD+yXfk>3 0g*J; 
«4 - t -7h*->Xf l/>2 Ogl^AfcttWl £■ 

*«ltB«l:bT, afi©ttlBS#&. #SftfcttIB 
tt, 'H-NMRM©^*, 4-hh'D*yXfl/> 
t4-t -^h*->X3^>£©*a^;i4fc;W5t£ 
7 : 3©*a-&^T*0, MwdU 3, 0 0 0, Mw/ 
MndU. 7t$ofc. £©tt8S£, (1-2) 

[0101] -&JjSc0!l 3 40 

mm?z>&&fc&, 4-tHa^fi/>3 2g, 4 

- t -^Y^T.J-Vy 1 4 g*5«kl^X5 1 l^>4 gfc£ 

fc. #?»nfc^SI«, ' H-NMR##r©i(g*, 4-fc 
Ha+->xfl/>t4- t -y^->Xfl^>i:X?l' 
>t©*ft-a- ; E;i/tfc^S«7 : 2 : 1 ©&fi£-#:T* 
0, Mw*tl 2, 0 0 0, Mw/MniH. 8T&o 

fc c ewe. #a£-# d-3) t-r*. 

[0102] 4 

4-7th*'>X? : l/>9 5g ) 4-t-^h*->Xf 50 



U>3 0 g43«fctf2. 5 ->>*3\>1/- 2. 5-'\+-9-> 

•^-;^7i"ji'-h4g$, yDt?p>yjn-;u 
ft. z(Dmi&z&mxx\z.&K) 3 ottmnzrv>ifhtz 

<D%, 2, 2' - 7 Vf7^ V ~ h ij 9 g *i 

zt t - h--r->^^;i'*y^>6 g£jn;LT, /t:/u >^ 

SMl^. 7 0*C-C2 4B#ffla^-bfc. S^7 

0jRLfc. ■*©«, z.<Dffim&7-k\~>\zmmt<i±rc<D 

T, *£^i£«#£B££Lfc. ^-©&. £©ttllr£5 0 

"CjSJETT?2 4^ra^JtbT, fi&©ttfl6£#fc. 

T, £©ttIB5 0g£, ^^/-;U5 0 0 g, hUlf 

;pts>2 o g*3J;tf*i o g£2I3-L-T, flniaTTS 
8i*iBiip*»«R**fT'3&. foa, 

J&#ttSlS&*#8*#tt4'K:«H3li\ MHL^ctt 
IS£*tfcL-fc©-5, 5 0*CigtflETT2 4fifTOlLT. 

ae©ttK*#fc. #e.tifctti&«> 1 ' c — nmr$!|ae[ 

1 H-NMR8!l5£©ifS*, 4-hHD+->7fl/ 
>t4-t-^h+yXfl/>i2. 5-v>*?\n/- 
2. 5-^U->^-;Pv 5 7^'JP-h«t©ftS# ; & 
JHfc#7. 3 : 2. 4 : 0. 3 ©^a-g-flcT?*. D , Mw 
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